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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-resolution resist material having high sensitivity and 
high resolution and small line edge roughness to high energy beam having <300 nm wavelength and 
containing an acid generating agent excellent in heat stability and storage stability, and to provide a 
pattern-forming method using the resist material. 

SOLUTION: The chemical amplification positive type resist material comprises a base resin, the acid 
generating agent generating a fluorine group- containing alkylimidic acid and a solvent. The method 
for forming the pattern comprises a step for applying the resist material onto a base, a step for 
exposing the high energy beam having <300 nm wavelength through a photo mask after heat 
treatment to the resist material and a step for heat-treating the exposed material and developing 
the heat-treated material by a developing agent. 
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Ma, l < a^-xssi i o o nmmictt lt 

0 . 1 — 15 MMWk ft ^ 0 . 5—10 SmgPT-<g § o 
[0 0 3 1] *^CfflV^S^-XSlfi{±, ff£L< 

mmwMm t a s t s „ suss*:** lt*»x« 

Sf!§ta, 2. 3 8iI%TMAH (fh7^W> 40 
t-^^t Kn+J'K) iffimcm S o - 2 
OA #7$^ SSWittt, 2 0~300A/§ 

[0 0 3 2] *^©ft¥ti*a^^MP^x MfSlCffl 

y y «Wfoxxf;i' (r y y ;m t y y y y ;n§ 



W y» 1 7 y y ;l/»x X r ;F©±£S^f*, Z 

y ;l^xx-r;Fty y y y ;m^fWRm 
y yt?W 5 F tT-?V /HxxfMKi^ 

ixf* t^^^y ;i^xx7^©±±Si^f*, # y y ;f 

X Ktfy * -fe ->X H3§Si^f*^ 6 a S -pfr 6 

xfi/y (phs) \ ^©-^x«^©t Fn^-yyF 
SAWSSSTBSisnT'cn Kn+yxfyytxf 
yycftl^ft, kFn^yxfi/yt (yy) ryy 
)i/ixxf;w«l^s tpn^fi/ytTW 

5 FN7j;P*'y^xXr^t©«S^-f*, A r Fx^i/ 

vb-f-fflbyxhtLTii apy (y#) rxy;v 
HXf;«, y ;f#VF* y t fckv u-C vwtko&s. 
KS^3R, rh7-y^nFr-feyti*x'WySi:© 

ss#s^k, *y//p*y^vs^ mss-a-icts* 

* -fe S/XS^Ktf&tfe. ft § , C ft 6 y v 

T«r3C:£fcJ;oT, *SftgP©?§*}IK£:W?> 
S^ffHRWTNfcSo ^-X^yT-lcfe1«»SS 

aa, s-sassnsav #^Tt2S (alio), 

(A L 1 1 ) T-^ftSS, TIBS (A L 1 2) T-tk2 

ft sk^s 4~4o o=«r;i/*;i/^ mmm i - 6 © 
h ur;^;i/i/y;pg, Kfsa4~2 oo*+vm 
Mm§<:ii!)WSL^= (yy) ryy;F 
y y y u ^it&tf/xary y ;«^««-r s 0 

[0 0 3 3] 
[ft 13] 



d-c-o 



C-O-R 22 -C-R 25 



-(CH 2 ) d -C-0-R 13 
(ALIO) 



[00 3 4] S (ALIO) , (A L 1 1 ) Kfsi^T R 
19 , R 22 »3iLTSSa 1-2 0©Bil«, ^>K« 

XttS«©r;i/^;vSTa&D, y-y 
Sa20-^rnJS?*^^t>«tVo R 20 , R 21 tt, ffi 

a^«©7;^^STa&D, m 
S^fnl^^tiK, dfci:0~l 0OSS8 
TfeSo R 20 t R 21 , R 20 tR 22 , R 21 tR 22 a^-ft^' 
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[0 0 3 5]S (ALIO) K^SftSfl^W&HttW 
r t -7h+->*M-^f;H, t e r t -75n 



S/£TfB-|5S (ALIO) - 1 ~ (ALIO) - 1 0 

[0 0 3 6] 
[ftl 4] 




(AL10J-3 



(AL10)-6 ^\ 



(AL10)-7 

(AL10J-8 



[0 0 3 7] S (ALIO) -1~(AL10) -10 

^ r 26 «, ^-xa#^-©K«ai~8©«ii«, 
^Kii«gL < asKor^^s, xa^fta e ~ 2 
oo7y-;^L< a77^+;H%^t. r 27 
ffiL%^x«Klii& i~2o ©aim ^Rii«xa 
WKor^^a^-ro r 28 a^isa 6 ~ 2 0 y 



[0 0 3 8] S (ALII) T?3*SftS7-fe*-;Wfc£ 
(Sf* (A L 1 1 ) - 1 ~ (A L 1 1 ) - 2 3 



[0 0 3 9] 
Ut \ 5] 
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-CH 2 -0— CH 3 -CH2-0-CH2-CH3 
(AL11)- 1 (AL1D-2 

CH 3 

-CH 2 - 0 (CH 2 ) 3 CH3 -CH 2 -o-CH-CH 3 

(AL1D-4 (AL1D-5 



-CH 2 -o(CH2)2CH3 
(AL1D-3 

CH 3 

-CH 2 -o— C— CH 3 

(AL1D-6 ,' 



' CH 3 



CH 3 

-CH-0-CH 3 
(AL1D-7 



CH 3 



CH 3 
CH 2 
— CH-0-CH 3 

(AL1D-8 

CH 3 
CH 2 



(ALU HO 



-0-GH2-CH3 — c'h-o-ch 2 -ch 3 

^-<" (ALiD-11 



CH 3 

CH 3 CH 2 
-CH-0(CH2)2CH3 — CH-0(CH 2 )2CH 3 

(AL1IH3 (AL11H4 



CH 3 

(CH 2 ) 2 



CH 3 

(CH 2 ) 2 

-c'h-o-ch 2 -ch 3 

(AL10-12 
CH 3 
(CH 2 ) 2 
— CH-cyCH^Ha 
(AL11H5 



-CH-o— /^| -CH-o— / \ 

(AL11H6 (AL11H7 \ / 

CH 3 CH 3 

— C-0-CH 3 — C-0-CH 2 - C H 3 

CH 3 (AL11H8 CH3 (AL11H9 



CH 3 
-CH- 



CH 3 
CH 2 



CH 3 
-CH-o 



\ / — CH-O- 



[0040] s/t, ^-7,mm<D7i<mm<D7mm^(D 1 

%fiLb&MK£ (AL 1 1 a) fcSVB (AL 1 1 bj 

[0 0 4 1] 
Cftl 6] 

R 29 R 29 

-£-(0-R 3 V- 0 -A-fc-(-R 31 -0-}c-h 
c.30 U e 



r 

— c- 



O-R 31 — B -A-fBfR 3, -0-)c-[- 



[0 0 4 2] iW, R 29 , R 30 SfaxLT/KHM^X 
*;l/S*^-r„ XH, R 29 fcR 30 «£S^LT3§^ffML 

Tt><t<> ^jfM-rss^caR 29 , R»iiMti 
31 a, g^Ri~i o©«fttt, ^K«X«JI«©7^ 

+ l/ylT'$S„ fttO~10©llT*5„ Att, e 

+ 1 fffios^a i ~ 5 o ©sgKftgL < asg3§sisaK 

Tfe«fcV> 0 Btt, -CO-O- -NHCO-O-Xtt 
NHCONH-^to elil~7©itt*S„ 
[0 0 4 3] -flfe£ (AL 1 1-a) , (ALII- 
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(A LI 1) -24- (A LI 1) -31 fcWSCfc [0 0 4 4] 

— ch-o-ch 2 ch 2 — o-ch— 
(AL10-24 

— ch-o— <^>— o-CH— 
(AL1D-25 

CH 3 CH 3 
— CH-0-CH 2 CH 2 CH 2 CH 2 — O-CH— 
(AL1D-26 

CH 3 CH 3 
— CH-0-CH 2 CH 2 OCH 2 CH 2 OCH 2 CH 2 —O-CH— 
(AL1D-27 

CH 3 CH 3 
— CH-0-CH 2 CH 2 CI OCH 2 CH 2 — O-CH— 

(AL1D-28 y' J 

CHj CH 3 
— CH-0-CH 2 CH 2 0 OCH 2 CH 2 — O-CH— 

(AL11)-29 ^ (f 

CH 3 ^o-^ CH 3 

— CH-O-CHjCHjO OCH 2 CH 2 — O-CH— 

(ALID-30 IB 

V T 

OCH 2 CH 2 — 0-CH— 

CH 3 CH 3 CH 3 

— CH-0-CH 2 CH 2 0-/ V-j— f V— OCH 2 CH— O-CH— 
(AL1D-31 X=/ CHj^^ 



[0 0 4 5] S (AL 1 2) iC^SftS^HftTrt'+rt' 
SfcLTtt, tert-7fiH, HJxf-;l/jt;;Hf;l/ 
l -xf-;W;l/*-;^S, l tw^f 
;PS, l -x^;l/i/^n^y^;l/g, 2- (2-^ 



so |, tert -r5;l/S^*St^Tie-)KS (A L 1 
2) — 1 ~ (A L 1 2) — 1 8§W?Ltm5„ 
[0 0 4 6] 
[ftl 8] 
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(AL1 2)-l 

r: 



(AL12H (AL12)-2 (AL12)-3 (AL12M 
R 32 D 33 R 32 „ 33 




[0 0 4 7] R 32 «, IH-Xttl^-©^lSS 

li^^R 6 ~ 2 o o 7 U -;l/SS Ktir^W ;l/S* 
j^f 0 R 33 , R 35 «, #ftL&^frX«JSUiLTKfgl&! 
l~20 ©BfM^ ^«§H£g L < ii«Kor;l/+;H 



(AL12)-18 



[0 0 4 8] 
[ftl 9] 



1 

(AL12)-19 



(AL12)-20 



[0 0 4 9]®: (AL12) -19, (AL1 2) - 40 ^WTtit\ gti, 1 ~ 3 ©SH&T&So 
2 0t:^ti9C, 2ffiK±(D7;^P^SXa7U- [0 0 5 0]IC, R 32 , R 33 , R 34 , R 35 a, MM, 

^?K*^ffiSnTV>TtfiV\ S (1 2) -1 9©R Wt<:«TfS (13) -1~ (13) - 7 iZyfit £ 

32 a, Mat^«, R 36 a, mmmi-20(Dmm^ 

ttmiffi l < n\>* v ymxa tv-v ywt [0051] 

HfSM^SIftM^ g^fftHCvrnJity [ft2 0] 
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-fCH 2 ) 4 OH — (-CH 2 ) 2 0(CH 2 )3CH 3 
(13)-1 (13)-2 (13)-3 



— f CHj ) 2 0(CH 2 ) 2 OH — eCHz ) 6 OH 



-CH 2 ^-CH 2 
-3 



(13)-7 

[0 0 5 2] *^Cfflt^-N-X«rtgtt, »SL<li 

KUSc l ~ 6 © h y Tfr*fri/ u rt/SaW& 
;]/- t e r t -^;l/J/'J;^fiiW6ft8. 

[0 0 5 3] 
[ft2 1] 

R 39 -^i-R 40 R 39 -^-R 40 R 3 9 -Si-R 40 

(A-4) (A-5) (a-6) 



±s*, r 37 - R 38 a, nzLTTiimmttimm i 
~2 0O7;i/+;H7$s„ r 39 , r 40 , r 41 «, [wi — - 
Xii#i-©MI i~20 ©r^^SgL < B/mj 

r;i/*;^a, ks» 6 ~2o©ry x«iW© 

«•& L T ^ 5 S*#WSXa MJ * U ;I/gT?& 
So R 37 tR 38 li IS^LT^JTMLTfei^o 

[0 0 5 4] (A-4), (A-5), (A-6) SI 
ttttfc ttTEK^f c t W 7? § § o 

[0 0 5 5] 

[ft 2 2] 



30 
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H 2C HC-CH 3 HC-CH 3 H3C-C-CH3 

CH 2 CH 2 CH 2 CH 2 

H 3 C-Si-CH 3 H 3 C-Si-CH 3 H 3 C-Si- C H 3 H 3 C-Si-CH 3 

CH 3 CH 3 CH 3 CH 3 



H 3 C H f 



H 2 C 



HC-CH 3 
CH 2 CH 3 

" 3 ";s'i ^ " 3K ^s, H 3 C-Si-0-Si-CH 3 
H3C CH 3 Hat/ ^h 3 CH 3 CH 3 



I 



(A-4)-7 

I 



H 3 C-C-CH 3 H 3 C-C— / \ HC-CH 3 

CH 2 GH 3 CH 2 CH 3 CH 2 CH 3 

H 3 C-Si-0-Si-CH 3 H 3 C-Si-CH 3 H 3 C-Si-0-Si-0-Si-CH 3 

CH 3 CH 3 CH 3 CH 3 CH 3 CH 3 

(A-4)-8 ( A -4)-9 ( A -5)-1 

I CH 2 HC-CH 3 

H 3 C-C-CH 3 I I 

M r T n f n J „ H 3 C-Si-Si-Si- C H 3 H 3 C->i-Si-S rC H 3 
H 3 C-S 1 -o-S,-o-S 1 -CH 3 H J s| CH 3 Hac' k V C H 3 

CH 3 CH 3 CH a H 3 C ^CHs H 3 C J^CH 3 



CH 3 



(A-4M0 (A-4MI CA-4M2 

I | 
HC-CH3 HC-CH 3 

I 9 H 2 CH 3 CH? CH 3 

(A-5)-2 



H 3 C^CH ; 
(A-4)-T3 



[0 0 5 6] gfc, (A-7) fcSVB (A- 

8) -egsns»Koaig#^i6^gsa*ffl^siii: 




R 52 — 1 



[0 0 5 7] CCT?, R 42 , R 54 «, ?fo£LTKfSSCl 

-2 o©Bim ^K«xa3§«©r;i/^;i/ST-$»s„ 

R 43 , R 44 , R 47 , R 48 , R 51 , R 52 , R 53 «, ML 
T7KfSM?X«Kffl* 1~20 Utt, ^K«5gL < 
aStt©7;l/+;l/ST*Sc R 45 , R 46 , R 4 \ R 
50 a, ?J<fgM?, MS® 1-2 OOSHBtfc £*«5gL 
< ttWRor^^l/S, 7«ylfl:LftKI8S 1-2 0© 



A-8 

p , q , r , s 0-10 D , 1 ^ p + q 

[0 0 5 8] (A-7), (A-8) «Hf*fl^caTte 

[0 0 5 9] 
[ft 2 4] 
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[0 0 6 0] WPF&SM&mm l ~ 6 © h y 
y;l/g, ^^;l/-t e r t -^;l/i/y;l/S^W 
[0 0 6 1 ] *5gHJltc:ffl(/^Jlfg^r^y v-fc LT 

[0 0 6 2] 
10 [ft 2 5] 




R 57 -^i-R 58 



l 59 
(9)-5 

[0 0 6 3] R 55 a, /RUM?, ^f/H, y 

IS3~io©2 fiioMt*lga-e$ 5, R 57 , R 58 , 
r 59 «, ^-x«#^-©zkiiM?, KHiU~i oo 

ttsm-Vft*), R 57 fcR 58 , R 58 fcR 59 , XliR" fcR 

ttlTffeSo 01*. tf (9) -5^iDHf*S^cM^-rS 

[0 0 6 4] 
[ft 2 6] 



(A-7)-1 (A-7)-2 (A-7)-3 

m &} &\ 

(A-7)-4 (A-7)-5 (A-7)-6 

M K 1 

(A-8)-1 (A-8)-2 (A-8)-3 

f¥?~l ffX] to'j 



CA-8)-5 (A- 8 )-6 
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CH 2 CH 3 L ~ 

-Si-O-Si-C 

CH3 CH3 



[0 0 6 5] 
Ut2 7] 



CH 3 CH 3 
(10)-2 



CH 3 <pH 2 CH 3 <fH 2 CH 3 CH 3 

H 3 C-Si-0-Si-o-Si- C H 3 H 3 C-Si-0-Si-o-Si-CH 3 

CH 3 CH 3 CH 3 CH 3 CH 3 CH 3 

(10)-3 (10)-4 

CH 3 fH 2 CH 3 (p H 3 H2 GH 2h CH 3 

H 3 C-Si-0-Si-0-Si-CH 3 HsG-Si-G-Si-c^Si-CH, 

CH 3 0 CH 3 CH 3 CH 2 CH 3 

H 3 C-Si-CH 3 H 3 C-Sfi-CH 3 

CH 3 CH 3 

(105-5 ( 10 )- 6 



CH 2 <f»2 
H 3 CvP \> % S,CI 

H,cMr cH ° H3c/ v Si , 0 /N 



(10)-7 

<10)-8 

y~> 

QH 2 CH 2 
H3 S ,0-Si;-CH 3 ? H ' 0 _Si"CH 3 

0/H3 H 3 C-Si Q ^ 

H 3 C-Si v „0 CH * S, 0 

H,C °" S \ H 3 C 0 Si-CH 3 

N3U H 3 C CH 3 H3C" S r° ch 

(10)-9 CH 3 3 

(10)-10 



(20) 
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r V H 3 I H 2 9 H 3 CH 3 I CH 3 

H 3 C-Si-0-Si-CH 3 H 3 C-Si- C -Si-CH 3 H 3 C-Si-0-Si- 0 -Si-CH 3 
CH 3 CH 3 CH 3 CH 3 CH 3 CH 3 CH 3 

(10)-11 (10H2 (10)-13 

CH 3 CH 3 CH 3 | CH 3 

H 3 C-Si-0-Si-0-Si-CH 3 H 3 C-Si-0-Si-o-Si-CH 3 
CH 3 CH 3 CH 3 CH 3 O CH 3 



?%, I H 2 f* 
C-Si-C-Si-c-Si-CH 3 
CH 3 CH 2 CH 3 
H 3 C-Si-CH 3 
(10)-16 CH3 



H 3 C. 

H 3 C X ? \..CH 3 

Si f'\ 
H 3 c/W° C »° 

(105-17 



H 3 C 

H 3 C 
H 3 C \ 

(10M8 



n >i-0 No/ CH 3 h 3 cJ. 



H 3C Hf C ^CH 3 



\ H 3 C, 

H2 %./° [ s /° i 

(10)-20 



7 CH 3 



H 3 C" 



[0 0 6 6] ^(Cll^^^SItLTli. 18 
ICE 6 -f 2 a«±OH;^?ft^T7$ oTtctVo IIS 

3y?nvf^7^- (gpc) &jh,\ 

5, 0 0 0-1 0 0, OOOT'Wo 5, OOOtC 

ma^tjiScflffe j»«ttfc*s*&*^*t), ioo, 
o o o%&z&i:m®ffic%&m£ij i &&c <~xmm 

[0 0 6 7] ±fe-)fe£ 



(i) -p^sns^w-f^ a-F-^Atgttt 

I.Ti-fi5S(Pla-l), (Pla-2) Xtt 
(P 1 b) ©*-^A* % 

TlEHfis (P2) ©^ry^^yfiw*, 
. Tte-iss (P3) ©^u^^^fiw*, 

Tf2-ias ( p 4 ) oe'xxm yff 
v. (P5) ©N-fcKn*W5Kfc£«l 

i . - h p^^s?;l/x;l/**- hS§3Wk 
i x. x;v*v»ixf;H»ft 



(21) 



t#H 2003-261 529 



[0 0 6 8] 
[ft 2 8] 



P1a-1 



P1a-2 



(±iW^ R 101a , R 101b , R 101c tt, JteLT^tl^f 

n^na i~i2 ©aim ^K«3gt < ii^Kor;i/ 
^a> 7)vtr-hm, t^vrfr^mxitt^vr 

7~i 2©77;i/+;i/^L<tt7'J-;i/*+y7^ 
;l/S*^ U eft S oao^M^O^SPXtt^SP*^ 
;V3+->lfiaoTlftSnT^TtJ;l\ *;fc, R 
ioib tR ioic t(iiSMLT*!J;<^ M*Bf&t%m 
R 101b , r 101c a^-ti^'ti^ai ~6©r;i/ 
*uva*^f 0 K-a (D , (2) , o) \zw<o 

[0 0 6 9] ±!2R 101a , R 101b , R 101c li, 5(/Hd|s] 
;l/StLT, ^^;VS, x^;i/S, 7°D(£;ya, ^77° 20 

ntf;l/S % n-7"^a> s e c-y^-^m, t e r t 

-7'^;i<a^ ^y^;i^a> -vt-y/ia, ^rf^m, * 
^^;l/S, i/^n^yf-^a^ ~>^n^->;l/a> y? 
n-\7^;^ i/^n7°n^;L-^f-;L-a, 4-^;Hy 

;i/S, r^vy^a^wsftSo r;^-;i/at 

LTHu vf-;l/S, ru;va, 7°n^;l/a> 7"-r-;P 
a, ^•b-;l/S, •>^ti'vt 1 t-;Hfi!iW6h 
So ^VT^M^atLTa, 2-t+y->^a^y 
f-;l/S, 2 - t+V->yn^'>;Hf (f Sti, 2 30 

x^a, 2— >^D-N^->;l/-2-^-^yx^;l/a> 
2- (4-^-? L ;l/i/^n^->;l/) -2-t+yxf;l/ 
If^Pf§ilt!!)^t5 0 7U-;l/atLTa, 7x 

h^->7x^;n, o-^ h$-z/y^~>m, xh 

+->7i-;l'a p-tert-7ht->7x-;H, 
m- t e r t -7 h^7x~/Va^©7;P3^>7i 

-;l/S, 2-^7;i/7i^H, 3-^f;l/7x-;V 

4-77;1^7i^/H, xf;V7i^;H, 4-t 40 
ert-77/l/7i^E 4-77^7x^1, 5? 
^7^7x^iHf07W*7x^;H, ^)V-f7 
^;l/S, x^;l/^77-;l/a^©7;^;l/7-77 L ;ba, * 
h^-iy-ryf-Jm, ih7->777;Hf«7/l/37-> 
y^jvm, ist^ij-y^iS, zs^frj-y^im 
m^^yji^-ji-ryf-jm, y^h^-yyy^-jim, *j 

x^;^ 7x*7;Hf^tf5ns„ ru-;i/^ 
y7;WliLTti, 2-7x-;l/-2-«Vlf 50 



2- (1-7-7^) -2-^yx7;H, 2 
- (2-7"777>17> -2-^yx7;Hf(D2-7y 
2 -^^yi^HfAWSnSo K- 

«tt7f tytLT imftMJ * x *»r * y t§ 

©A77PVtX h'J7U-h, 1, 1, 1-MJ7 
Wni? yx;i/# K 777;Wn7^ yx/77 

hf ©7Mn7 WXW^- hzsls- 
#*-K 1, 2, 3, 4, 5-^y£7;k*n^y-t? 

yx^**- h ^©7 y h , * yy~ 

[0 0 7 0] 
[ft 2 9] 



Cb£*, R 102a , R 102b ^ ^LT^n^n^s 

1 ~ 8 ©Mitt, ^ttX^tt©7;y+;ya^-To 

r 103 a, msmi-i o©*ii«, ^ettxastt© 
r^uvs^fo R 104a , R 104b it, n±LLT%n 
znm.mwt.3~7 <D2-**yT?\<*?\<m*^to k- 

[0 0 7 1] ±KR 102a , R 102b tLTIWai, ^ 
^;ba, x^a, 7°ntf;va, ^V7°ntf;l/a^ n- 

7^;ba, s e c -y^-^m, ten -y?;m, ^ 
y^a, -\*y;ya, -\7°^;i<a, ttffrm, yy 
n^y^a, y^n^y^a, y^n7ntf;l^f- 
;l/Ss 4-p<7 L ;yy^n-\^y;l/a, y^n^^.* 

xfi/VE 7°ntfyya, 7>yya, ^vfl/y 
a, ^7-ybyi, -\77-yya, t^^uyi /- 
yyl, 1, 4— y^n^-yi/VE l, 2->7n 
'x+ybyl, l, 1,4- 
zsyuty^uym, l, 4-y^n'\77y-y^7i/ 

Vg^SW&ftSo R 104a , R 104b tLTtt, 2-* 
^77 0 nk°;l/a^ 2-t7y->7n^y7;H, 2-* 
+y->7n^->;H, 2 -*+yy7n-\77Mf 
*WStl£o KiiS (Pla-l) Rtf (P 1 a- 

2 ^ tlflL/ctCtHPitf^^/SCWPJ 



[0 0 7 2] 
[ft3 0] 



(±it^ R 105 , R 106 ffii7LT^ai~l 2© 



(22) 



ft IS 2003-261 529 



yyffc7;WH 6-20 ©7 y -;VSSL < 

^afc^r., ) 

[0 0 7 3] R 105 , R 106 ©7;WltLTIi, 

x^;l/g, 7°ntf;l/g, -TV7°n k°;l/S, n-7* 
s e c-T^l/S, t e r t -ff-f^ ^> 
-\^i/;l/S, "\7^;l/g, **^;1/S, 7 = ;P 

l, l, l-hiJ7;^nxf;H, 1,1,1 
- h y^nnif/H, 7y"7;l/;tn7^a^W 
StlSo 7'J-MtLTii7i^;H, p-^h + -> 
7x~;l^ m-^h+->7x-;H, o-^+->7 
x-;l/S, xF+77x^)H, p-tert-71-t 
■>7i-;H^ m-t e r t -7h+->7i^lf d 

7j1/3^->7i^)H, 2-yg L ;b7x^;bS, 3-y 

^7x-;H, 4-^f;l/7x^H, Ifi7i^ 

)im, 4-ter t-7f;i/7x-;H, 4-7*g L ;K7 
x^;H y^f;V7x^;Hf©7;^;l/7x^;H 20 

n7x-iVE ^DD7xX/I^ 1, 2, 3, 4, 5 

;i/Sf:LTa, ^yyum, 7x*f-;ba«*W£>ti 

So 

[0 0 7 4] 
[ft 3 1] 

,08 m 

R '07_ SO? - a _ N = < i_ ( l= N _ O _SO 2 -R'07 



~1 2©Bil«, ^K«gL<aJi«(D77l/^Sgb 

s%L<i±^ufyfcyv~)im, ximmm~i 2 
r 198 , r 199 a^-n^ti^na 1 ~ e ©iiii«xa^K 

[0 0 7 5] R 197 „ R 198 , R 199 o7W;i^, 40 

S, 77^;HtLTii, R 195 , R 196 TIM Lfc fe 
©t^Hi©S^W?.tlSo R 108 , R 109 ©7/1/ 

[0 0 7 6] 

[ft 3 2] 



(_b£tk r 1 

[0 0 7 7] 



rA|-0-S0 ; 

Y P5 



[0 0 7 8] (IS*, R»»tt, SSt6~10O7 
U-U>S, Rll 1 ~6 ©7^1/ylXHMt 2 

-ti'm^mi, &cmmm ~4©aii«gL<a^ 

te«©7;l^a, KHiS 1 ~ 4 ©Bil«SL < 
ttOTVi/n+s/g, -hna, 7-fe^;va, Xtt7x- 

~8 0«§Mt ^«gL<a«^©r;^x;l/a^ K 

sg» 1 ~ 8 (ommn. ftmmh < immvr^^y 
T)i*>im, 7x-/n, xa7"7^;ua^L, cn 
sosozfcSM^o-wxtt^aPttx h^khs 1 ~4 
o7W^b< ttKilS i~4or;Wfl;X 
ttKM8Ri~4©7;l/^;l/S, l ~4 ©7;l/3+ 

^>a, -hnagL<a7-b^aT-«m^tiTt/^Tfe 

± ^ 7 x - ; Xttg^R 3 ~ 5 c\r n 5?#*a ; 

i/\ ) 

[0 0 7 9] CC7\ R 119 <DTV-l/ymtLTtes 
1, 2-7x-l/Vl, 1, 8-7-7^1- VS^JbV 7 

wi/ylcLifc yg^y^ l, 2-ifi/y 
a, 1, 3-7 o Dtfi^>-a^ i, 1- 

7x-;l/-l, 2-xfl/yl, 7;l/tf;W-;/-2, 3 
-v^a^ 7;^-pyatLT«, 1, 2 — If 
-i/yl i-7x-;i/-i, 2-\£~yym, 5-7 

»7;l/WlfcLT(i, R 191a ~R 191c t^«©t© 

a, 7U^a, l-7r-;H, 3-7r-/H, -TV 
^U-;PS, l-^y-r-^a, 3-^yf-;H, 4 
-^yf^;H, ^7^7';;^ l -^-fe-;i/ 
1, 3 -^-fe-^a, 5-^-b-;^ i-^7°f- 
3 --\7°7-x;^ 6-^N7 , -r-;^ 7-# 
7f-;«f*\ 7;^+-y7^MJ:Ltii y h 
4->y^;ya, xh^y^^n, 7°n*°^>y^;y 

a, 7>^>y^;ya, ^^n+^^^a, ^y 
u^-y^T-jm. s\f?-xi*y*?-)vm, yh^>xf- 
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;l/S, y h^i/7°ntf;l/S, x h^77°ne;l/g, 7°n 
*°^77°ne;l/S, 7>^77°ne;7S, * h^>f=f 
im, xh+->7f;H, 7°n^i/7^S, yh^ 

[0 0 8 0] %3b\ H£«&£ftTV>Tt>«fcV>K^Rl 
~4©7WliLTii, yT^S, x^;l/g, 7°n 
tf;va> -f V7°ntf;l/S, n-7^S, Wff-fr 
S, t e r t -7^;i"S^*\ itHSU ~4©r;vn^ 10 

a, t e r t -fv^i/mmi)\ mmm i ~4©r;wr 

^ KS»l~4©7;I/3+S/g, xhngxt±7-t: 
^;l/STM^$tlT^Tti^7xx;bgt LTli:, 7 
xx;7g, hV)im, p-t e r t -7h + v7xx;l/ 
p-7-bf-;l/7x-;^a, P -xhn7xx;ugl§ 
i)\ ^lR»3~5 0'vrn^§Sjg£LT«:, tf'JvVb 

a^ 

[oo8i] mfomzte, *~yi*mt lt, 20 

h'J7Mn^^yXMVi (p- t e r t -7> + 
■>7i-;W 7xx;l/3-F-'7A, p-h/VxvX/b 
* 7^77 x x;y 3 - Fx *j A , p-h;VxyXMV 
8(p-tert - 7h+->7i-/l') 7ix;l/3-F 
h 'J 7Wn^ ^yXMVtf V7xx;l/X 
Wx^i, HJ7;l/*P^*VX;l/*V» (p-t e 
rt-7ht'>7ix;W v> - 7xx;bx^*X7A, h 
U7Wn^^VX;^Viex (p- t e r t -7> 
+->7xx;V) 7ix;l/XWx7i 4 , hUTVl/tfn.* 30 
30XMySh'JX (p-t e r t-7'h^77xx 

)V) x;i/*x7Xx, P -h;vxyx;i/*yih'J7xx 
;yx;y*x7xx, p- h;vxyx;i/*yi (p-t e r 

t -7>^77xx;l/) ->'7xx;l/X;l/*-7i^ p- 
h;i/xyx;y*yl?ex (p-t e r t -7F+->7x 
x;l/) 7xx;yx;y*x7Xx, P -h;vxyx;V*yt 
hUX (p-t e r t-7h+y7xx;V) X;V*x7 
7t7Mn7'^yXMy8h V 7xx;WW 
xy ^ 7^ yx;y* v» h U 7x-;w**= 7 A . 
h V 7Wa^ * vxwvl h V y f;W;i/*x>) 40 
A, p -h;vxyx;i/*yih U^T^x^x^a, 
h y yfrtu y $ yxwyS->^n^-»W T 1 ^ 
(2-**Vi/?W\*i/)V) x;y*x7A, p-h;P 
xyx/wyi-y?n^y;wf^ (2-^777 
u^z/jV) x;y*x7A, h'J7;Vto^^yx;i'* 
7ffi7'y f;l/7xx;l/XWx 7 A, p - F ;l/X yx^ 
*yi-7^f;l/7xx;l/x;l/*x7i„ F 'J7Wn^ 
7- yx;i/*yi-yy^n^y;i/7xx;i/xwx>) 
A, p-h;l/xyxwysy*y^n'\+y;l/7xx;i/ 
x;l/*x>)A, h'J7;Wn^?yx;V*>t>'Jt7 50 



f;VXWx7i,, F y 7Wn^^yxMyS-y^ 
n^vvvyT 1 ;!' (2-^777n^7;l/) x;y* 
x7A, h'J7Mn^^yx;i/*yi (2-y;Mix 

y^y (2-t+yy7n^y;W x;Wx7 
A, x^yex [y^ (2-^777n^yf- 

x;y*x7Ah U7Mn^^yxMt- F] , 
1, 2' -T^TT^^x^y^yxF^eFnT 1 ^ 

7xX^i,by7l/-hf*W5W„ 
[0 0 8 2] VTVtZvmmfotLT, ex (^7-t? 

yx;Wx;i/) i/TV*%y, ex ( P -h;i/xyx;v 
vrv**^ ex (+yi/yx;i/*x;v) ^ 
77^^y, ex (y^n^-y;yxM-;W J?r7 
y77, ex (->7n^y-^;yx;y*x;y) y7V^^ 
ex (n-77 L ;yx;y*x;y) V7V**y, ex 
(-fy77 L ;yx;y*x;y) y7v"^^y, ex (sec 
-7-r;yx;y*x;i/> y7^^x ex (n-7"ae 
;yx;y*x;y) vrvtzy, ex (-f 77°ne;yx;y 
*x;i/) yyy^^x ex (t e r t 
x;i/) y'77^?y, ex (n-7 = /yx/y*x/l/j 7" 
rvv^x ex (^77 = /fx/f*x/f) vtv*z 

7, ex (sec-75;l/XMx;l/) VT s J**y^ 
ex (t e r t -7 = ;yx;y*x;W -77^5y 1 
-j/^n^->;l/x;i/*x;i/- 1 - (ten -7'^;y 
-777^7 1 -77n-\^7;yx;y* 
x;l/- l - (t e r t -75;VX;V*x;V) VYV** 
7, 1 - t e r t - 7 = ;yX;F*x;y- 1 - (t e r t 

-7'7 1 ;yx;y*x;y) y77^^yf*W5ti5„ 
[0083] 7"y^-^^>AM*f*t lt, ex-o- 
( p - h ;yx yx;i/*x;W - « - 7'y <f-i\,9 y tf+j/ 
A, ex-O- (p-b;l/xyx;V*x;l/) -a-77 
xx^'M+yA, ex-O- (p-h;Vxyx;W 
x;i/) -a-yy^n^y^Mm, ex-o 
- (p-b;Vxyx;V*x;l/) -2, 3-^7777'^ 
77U^7A, ex-O- (p-h^xyXWx 

)V) -2-^^;i/-3, 4-^y^yy^-y7'y^y 

A, ex-O- (n-7£7X;y*x;7) -a-vW 

fl/?vtti/i*, ex-o- (n-7^yx;i/*x;w 

-«->*7x^*Wm ex-O- (n-7^ 

7X;y*x;y) - a -yy^n^yM'V^yi, 
ex-o- (n-7^yXMxW -2, 3-^77 

yis*y?v*$-yh, ex-o- (n-7'^yxM 
x;i/) -2-^7^-3, i-<y%yV*y>?v** 
7 a, ex-o- (^^yxwx;w -a-7W;y 
7'y^-^7A, ex-o- (hy7;y^-ny^7x;y* 
x;i/) -a-y^wj^yA, ex-o- (1, 

1, l-h'J7Wnx^yXMx7) -a-7'yT 1 
;l/^U**'>Ax ex-O- (t e r t-7"£7X;P* 

x;i/) -a-y^WJ^yi, ex-o- 7^- 

7;u;tn;t y 7 yx;l/*x;l/) - a -V* ?)WV 
72*. ex-o- (y^n^yxMx;V) -a- 
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ytf-iwv**^]*, ex-o- (ty-t?yx;F*x 
;F) -a-yW^y^y^ tx-O- (p-7 
^n^y-t? yx;F*x;i/> - a-V* =J-)WV 
tx-o- (p - t e r t -7fMy^yx;i/* 

x;l/) -a-^^^y^v-^ tX-O- 

yyx;F*x;i/i -a-y^;H?y:t+y.k> tx- 

0- (AV7r-XW-;V) -a-^WJ** 
[0 0 8 4] tXX;F#yff»*fcLT, tXT-y^ 

x;F#x;kX£y, trxhy7;i/*n^^;i/x;i/*-;i/ 10 
^y, tx^^iyoi^x^^y, tfxxf^x^ 
tx^nt^x^x^^y, tx-f 
y 7°n tf;i/x;i/*-;i/y £ x tx- p - F ;i/x y x;b 
* - & y, tx^y-t? £ y^W 

[0 0 8 5] /3-^hx;i/*yff«f*t LT, 
n-\^y;l/*;l/^;l/-2- (p-h;Vx>xW- 
;W 7°n^y, 2— (V7°U\£frftfr$-fr-2- (p 
-h;nyx;i/*-;W 7n^:/^;flW&ftSo 

[0 0 8 6] >>X;i/*yp*f*t LT> ^7x-;I/-7X 20 
y, y y ^ D^v^y;yyx/F* y V© yX;F* yfl 

[0 0 8 7] ^hn^y^Vl/X/l/*^- bW$Mfc£ L 
T> p-h;Vxyx;l/*7S2, 6-y'xhn^yy 
;K p-h;i/x7x;b*yi2, 4-yxFn<yy;F 

[0 0 8 8] x;Wy«xxf;HS»ftt LT, i , 
2, 3-hUX y^yx^xw+i/) ^y-ffy, 
i, 2, 3-hyx (HJ7;i/*a^*vx;i/*-;i/* 
+y) ^y-tfy, l , 2 , 3 - F y x ( P - f ;i/xyx 30 

[0 0 8 9] N-kKn + HS Ffb^ijox/i^yi? 
xxf;HIfttLt, N-t Fn^yx^yy-f 5 F 
^^yx;i/*7ixxf;K N-t: Fn^yx^yy-f 
5 F F y 7;i/*ny £ 7x;v*yfxxf;K n- t F 
n^yxyyyy 5 Kx^yx;i/*7lxxf;K N— 
t Fn^yxyyyys F 1 -7°n^yx;i/#y&xx 
f-;K N-t: Fn^yxyyyy 3 F 2 -7°n^yx;P 
*yfxxf;K N-t: Fn^yxyyyy 3 F 1 
y^yxw>fxxf;K N-tFn^yxyyy-f 40 
3 F 1 -t^^yxwyixxf;K n-hfd+-> 
xyyyys K p - h;vxyx;v*yixxf ;K n- 
t Fn^yxyyyy 3 F p h+My-gyx;!/* 
yfixfiK N-t: Fn^yxyyyy 3 F 2 
nx^yx;i/*>Sxxf;K N-t: Fn^yxyyy 
-f 3 K^y^yxwyixxf/K N-t Fn^yx 
^yy-T3F2, 4, 6-h^fMy-Syxwy 
|xxf;k N-t:Fn^yx^yy-T3 F 1 -j-y* 
FyxMyixxr;K N-t: Fn^yxyyy-f 3 
F2-7-7 , ^yyx;i/*yaxx-r;K N-tFn+-y so 



- 2 - 7xx;i/x^-yy^ = >7 ^ yx;v*yfxxf 
;k N-t Kn^y?W5 h7^yxwyixxf 
;k N-t Fn^W? Kxjfyxwyixxf 
;k N-tFn^>-2-7ix;l/?W5FWyx 
;Wyfxxf;K N-tFn^yW;M5F7 £ 
yx;V*y|xxf;k N-tFn^WW? F 
^y€yxwyixxf;K N-tFn^77W 
3 F7^yxMyixxf;K N-t: Fn^yy^;!/ 
-f 3 K^y-t?yx;i/*y^xxr;K N-t: Fn^yy 
W5H F u 7Wn^^yx;Wytxxf;K n 
-tKn^77W5Fp-F;i/x yx^* yffix x 
r ;k N-tFn+-yt7W;F7^ yxw y» 
xxfiK N-t Fn+-yt7^;H5 F^y-eyx^ 
* yix xf*. N-t Kot-y- 5 -7M;v*y- 
2, 3-y#;M^y^3 F7^yxwyixxf 
;k N-t Kn^-y- 5 -7M;l/*y- 2 , 3-y*# 

3 F F y 7Wn^^yxwyixxf 
;k N-t Fn^y-5-7;y*7F^y-2, 3-y# 
3 F P - F;i/xyx;i/*yfxxf;Vf*^ 

[0090] jfSL<a, F y 7/F^n p< £ yx;i/* y 
m F 'J7xx;i/x;i/*x7^ F y 7;kj-n^ £yx;v 
*yS(p-ter t-7F+y7xx;l/) y - 7xx;F 
x;F*x -7 A, F'J7Wn^^f yxw y^ F y x 

(p-ter t-7F^>7xx;l/) X;l^x7Z^ p 

- F*xyxMylF'J7xx;l/X;Wx7A p- 
h;l/iyx;l/*yl (p-tert -7Ft-77xX 

y°7xx;Vx;V*x7A, p-F;l/xyx;l/*yl 
F'JX (p-ter t-7F^7xx;l/) X;F*x7 

A, F u y/i^nx ^yxMylh y T^^kxyi/* 
^7A, f y 7Mn ^ ^ yxwyi-y ^ n^-y;i/ 
77^ (2-t+v-y^n^y;i/) x;i^x72^ f 
U 7 n 7 7- y x;7* y» ( 2 - / ;l/2px;i/) ^ 
(2-^yy?n^-y;W x;i/*x7A> 1, 2' 

-t7f;V*Mx;Wf;l/fF7tFnft7xX7 
AFiJ7y-Ff©t-7Afe tx (ty-tfyx;y* 
777^^y tx (p-F^xyxMx;!/) 
•yyy^^y tx (yyn^y;i/x;y-F-;k yr 
y"7 7y, tx (n-^;i/x;i/*-;W VTV*Z 
y, tx (-ry7^^x;i/*x;i/) yr^^y tx 

(sec-7~f;VXWx;W -77^^X tX (n 
-7nt;l/X;l/*x;W VTV**y, tx OfvT'n 
t;l/X;^*x;l/) -y'r^^y tx (t e r t-7f- 
yryy> £ yf©77^ 2 yflWf*. 
tx-o- (p-F;Fxyx;F*x;i/) -a-S/^^;F 
fW^y^ tx-o- (n-77yxM-;W - 
a -77 f ;^*y t ^ -y^f 0^0 ^yAim t 
x7-7^;yx;y*-;y>< £ ym<o txx;y*yffWf*. 
N-t Fn^yxy y y-f 3 FT- £ yxMyixxf 
;k N-t Fn^yxyyy-f 3 F F 'J7Mn^^y 
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47 

-^n;^xwy8ixf;K N-hKn+> / x^-> 
y-f 3 K 2 - ^n^yxwyfixf ;K N-tKa 
+->x^yy^5 H i -^y^yxwyiixf;K 
N-kFn+yx^yy-i'5Fp-h^x yx^* yi§ 
xxf;k N-tFnt-yt7W3 F7^yxM 
y|xxf/K N-tFn+yfy^iH^F^y-tfy 
X;V*y|xXr;H©N-t: Fn^W5 Kffr&ffet© 

[0091] ±!2ig6£giJ« i «*#ffi?xti 2 10 

[0 0 9 2] ±fe^?S^M«i?sJn«{i:, ±M£& ( 1 ) © 

x;y*-'y^iMt©^i+«tLT, ^-x«i§i ooi 

»gflfc*fLT»£L<«0. l~15SSg|5, <fcD»£ 

L<ao. 5~8S«a5T?*So o. ismp«tt)^a 

^fcffiJBKfc&SC 1 5S*S5<fcD^tiS 20 

»[teWL, yyx b # ^©Mittt^HgTf set 

[0 0 9 3] *^T?fflffl*tlS#»ffiSiJi:LTti, < 

lt«, «if->^^*/y yfyy-2-n-r 
3;^h^©^h^S> 3-y: h^>7*£/-;k 3 
-*^;i/-3-y h^>7*£/-;k i-^h+y-2 
-7°n;V-;k i-xF+y-2-7n;V-;l/f© 
r^n~mt, 7°nfc? yy^'j3-;l/ty^f;H- f 30 
;k xf yy^V ^ f;H~f;K 7°nkfb 

y^'j3-;l/tyxf;l/x-f;K x^yy^yn-^ 
tyxf;i/x-f;K ^n^by^'y n-/ys/^;yx 
— f7k v^x^py^ij n-^^f^x-f/l'fox 
— r;MS, 7°n tf i/yifij xt-;i^ y y ^;i/x— f ;kr 
•br-K 7°ntfL-y^un-;y^yx^7yx— r;yr 



48 

;k 3-y h^i/7°ntf^y»y^;K 3-xF^ 
ntf^yffix-^k e r t -7*^;k 7°ntf^-y 
St e r t -T^k 7°ntfL-y^y n-;y^y t e r 
t -7f;l/X-f^7-bf-FfOxxf^I^W5 

n, c ns © i a^MSTxa 2 fim^ii^LTfiM 

v\ 

[oo9 4]«m ^n?>©w«!§M©^T-fei^ 

y'X hfiic^*©^^M©!§»tt^i!t«tlT^S v-'x 
•f uy?v n-;y>>-y;^;yx-f-;y^ l -x h^i/- 2 
-7°a/V-;y©ffl, Sr^i§MT-*SS7°ntf l^y^y n 

-;y* y y ^;yx-r ;yr tf- h ms^nw^mw 
[0095] naifMcfgfflfia, ^-xsan 1 00s 

iitaLT2 0 0~l, OOOSfigP, Kf£4 0 0~ 

8oos»w*$ran?*s <> 

[0 0 9 6] ^Ol/^Xh^lLti, KKjSiBWffll 

¥MtflOO~l, 000, ffSL<B150~ 
8 0 0?, o# ? rt£7i/ -;Mfck8fcS* 2 o«± 
*r f 3 te&toomy x y -;Mt*»so*S® : ?*Bl 5 P 

eSSlcj; D^ftt LT¥i£)0~ 1 0 o^l^OSF&T? 

->m<D7kmm : f L %8pfi'&Mmte& *> ltto 8 o 

~i 0 0 ; &;l/%o9J-&T?BBSb?fcft:^ft*E^rSo a 

fc\ 7xy -^nfoKnaxB^^jp+^ao*^®?® 

SWMSH\ ¥^T7x7-;Mtef<lia 
Xtt*;y*>i/S^f*© 0 ^ ;y%J-X±, KL<li3 0 
t;l/%«±?-£D, ?©±Eai0 0t;V%, 
L<«8 OtM-pSSo Z>Z>3 7x7-;l/ 

f SffcSftltLTfci:, TteS (Dl)~(D14)?i 

[0 0 9 7] 
[ft 3 4] 




[0 0 9 8] (_b£tK R 201 , R 202 «, JfciLT^n 
ir'tizkUM?, X«KHi& 1 ~ 8 ©Bil^gL < titffK 

203 a, 7j<^M?, xa^Sci~8©iiii«gL<tt 
^K«©7;i^;i/agL<tt7;Hr~;l^ Xtt- (R 
207 ) kCOOH (ktt0Xttl?*8o ) *3*T<, R 

204 - (ch 2 ) i- (i a 2~i o©figrea& 

So ) , Kfllfc6~l 0<DTV—U>m, 

x;l/#^;l/S, «fSM?X«57rcffM?^-f <, R 

205 a, ^msn-i oor^u^s, K^i5c6~i 

M?X«5IftM?^fo R 206 tt*^Jg?, KfSIU 
~ 8 ©BfH^gL < «^««©7;i^agL < \±T)V 

xtei-y^imzmto r 207 a, jg»i~i o©a 
il«xa^K«©7;i/^i^>fi*^c R 208 itymm 



^xm<mm^to j ao~5©ias-p*s 0 u«o 

XtilT*5„ s, U s* , t' , s* ' , t* ' \t 

?n?ns + t = 8, s* +t* = 5, s* ' + t* ' 

= 4*SJSU ^7x^fWK'>4<Hl-3 
40 (D9) Oft^i©7>?Kl0 0~l, OOOtfg 

sresso ) 

[0 0 9 9] R 201 x R 202 tLTIi, fflfcfcfzk 

HM?, x^l/g, 7^;!^ 7°ntf;l/g, 

ttm M^-fiR 201 x R 202 t^]«at©, ggVHi- 
COOH, -CH2COOH, R 204 tLTIi, Mx.(fx 

«^HB% fflBtJg^jbW&ftSo R 205 fc LT 

a, mawi^a, §gi/HiR 204 fcn«at,o, r 
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=f-)vm, ?u\£)vm, s.=f-=.)vm, 7^n^7;ia, 

[oioo] cct\ mMm±m<DWFf%%.mtLT 
«, ^-x*° v?-tm cs^ssa^ n\ 

na s 2 »m±© j§»ia±ffii*^!jn-r a c 1 1> ^ 

[oioi] ±mmmm±mmi^mn, -<-xmmi 

OOliMU 0~5 0ilf, KL<li5~5 10 
OS«§P, «tt)»SL<ai 0~3 0«SSPTfjfeD, # 

ax a 2 »w±£i!£- LTtffl^?. e^s # 5 mm 
[0102] ±.m<D&5%mmmitmii, 7i/ 

[0 10 3] Ht, #?gSJl©77Xh*fflfc«, ±SStt 20 

a, D?§£-rsi^77x MW«$rr?> 

{fcfcfflifWLfctK a«S J faWtft#tt* , >4<L, If ft* 

So 

[0104] c<D£5r £ t&mmt£W)tLTi±, 

», fgH«©sg«7 5 7gi, 30 

^fI75VR jSHl/jR+S/gfcWr 

Gtz-smmits®, r^^-M^mmi^m, 75 
[0105] mimici*. m-wnmmmr ^ymth 

T, 77tx7, ^WSX l^75V, n-7° 
ntf;775 7, 777°ntf;77 5 7, n-7W5 
X -fyW75X s e C-7W5 7, t e r 
t-7W57, ^yW57 t e r t-75;V 40 
75 7, 7^0^7^75 7, ^77;775 7, '77 
P^7;l/757 ^^77 5 7 t^f;l/757, 
7x;775 7, 77^75 7, Kr7;l/757, -fe7;7 
75 7 ^fl/777 57 X7777757, rh7 

[0106] mrM^mmmr^ymtLT, 

75 7, 7XW5 7, 7-n-7°ntf;775 7, V 
777°ntf;775 7, ? ;-n-7W5X 7777 
^75 7, 7-sec-7W57 7X77;77 
5 7, 777 r777;77 5 7, 7^7^75 7, 7 so 



7^0^77757, 7 V \7°7;7757, 7;t77;7 
757 77^757, 7r7;l/757 7^77;!/ 
757 7-bf;l/75 7, N, N-7W;7^7777 
75 7 N, N-7^f)Hf777*757, N, N — 
77 h ^x-^77^77 5 yffflSSnSc 

[0107] SIH»©flgjK«7 5 7ilfc LTx h 7 7 7 
;77 5 7, h'Jxf;l/75 7, h V - n -7°n tf;77 5 
7 h7-f 77°ntf;775 7 hy-n-77;775 
7 h U -T 7 7'7;77 5 7 h'J-sec- 77;77 5 
7 h7^77;7757, h U 77r777;7757, 
MJ^W^V, hy77n^7;77 5 7, hU 
hU*7-9 L ;775 7 h7 7x;77 5 
7 h U 77/775 7 h U KrW 5 7 h U b7 
;l/757 N, N, N* , N* -fh7^fWfI/7 
7757 N, N, N' , N* -f h^^^Xf 1/7 
7757 N, N, N' , N* -fh7^f/l/f h7X 
7 7 7^7 7 7 5 7HftMM^ £ ft S o 

[0 10 8] ilfiSc7 5 7itfcLT«, fiRtf 7W;I/X 
f*757 77;Px-7-;l/7nl£;775 7, ^77777 
5 7, 7i»f7757 ^7777777/775 7*^ 

[0 10 9] 7?S^7 5 7aSD i ?I^75 7SI©Mf* 

mt lti±, r-vymm» («itff7-yy, n-7 

W-'JX N-x^r-'Jx N-7ntf/77x 
7 7, N, N-77 7/1/7x7 7, 2-77/77xy 
7, 3-^Wx'Jx 4-77/77x7 7, X7/7 
7x7 7, 7°Ptf/P7xy7, h'J^W-'JX 2 
--hD7xU7, 3-xhD7xU7, 4-xhn7 
x77 2, 4-7xhD7xU7, 2, 6-7'xhn 
7x77 3, 5-7xhn7xU7, N, N-777 
;H/M7'7f) , 77xX/7 (p-hU;7) 75 7, 
7 7/777xx/I/7 5 7, h7 7xx/7757, 7xx 
777757, 777/7757, 775777777, 
tfD-;l/|i*{* (M^a~k°n-;7, 2H-tfn-/7, 1 
-77/I/tfn-/7, 2, 4-777/7k°n-/7, 2, 5 
-777/l/tfn-/7, N-77/7k°n-/7=§0 , 
v-/7fMf* ({^^7^7-/7, 77^7^7-/7 
t£> , 777-/7ffs|f* (^£777-/7, 7 777 
7-/710 , 7 5^7-/7ffs|f* (M;uf7 5^7- 

/7, 4-77/7-2-7xX 
, k°77-/7ffs|f*, 7^'7 1> 7fIW 
{*, k° n V 7§f *|f* (Ik. kf n V 7, 2-7 7;7- 1 
-^nV7f) , tfDV77iift (M^a~tfny7 
7, N-77;7k°ny77, tfny777, n-77;7 
tfn7F7^) , 7 5^V7 7Sis|f*, 7 5^77 77 

Sim t°y77»i«f* (M^a~tfy77, 77;7tfy 

77, x^;7tfy77, 7°ntf;7tfy77, 77;7tfy 
77, 4- (1 -77;7^77;7) h°y77, 777;7 
tf7 77, h7 77;7tfy77, h V x7;7tf y 77, 
7 xx;7tf y 77, 3 -7 7;7- 2 -7xx;7tf V 7 
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77 4-ter t -777Ftfy z/y, v?7x^;i/tfy^ 
x ^yv^tfy^x 7 F^>tfy 7>':x 7>4^>tf 
ys>'x h+^tf y>?>\ i-^»-2-t°'jF 
77 4-tfny>Vtf y^x i-^f^-4-7i- 
;H£y^X 2- (1 -x77F7°nh°;l/) tfy^x 7 

5/tfy^x i?*?>i<T^; \£vy'ym) , tfy^ 
tfys^vfiw*. k°^^>fl«^ vf^y 
y >fl«f*. t°^yy ^vti^f*. nx y 7»§§«tf^ 
tf^^v-'yflWf*. t;F*y Y>F-;Hf« 

f*. y k y >fl«f*. +7 y >fl«f* (ma>7 y 
x y y by urn) , ^v+yjyi 

uvitawk 7797 vfiw*. 7°y>fM», 7°7-y 

Tzvvvmmfa 7xt^yim 1,10 

yuawk 777 yyfPiFk 7r> 

[0110] ^nt^ym^t^mmit-^mtLT 

i^(f75/Sim ^7F-ib*M7i> 7 

s?>\ 'fyn^j/y, 7*y xH/n-rxx n-r^x 7 
7-t-y, 7x-/^7-x xw-x y>>'x 3 
-7^;^7i?y-z-tifr#ym, 7F*~>7^x 
y) mtf®m-zn%o 

[0111] z)i*-)mmt&^mmit^tLT 

a, 3-\£Viyyx^ym, p-h;Vxy^;W>S 

[01 12] 7j<KS^wrs^a*ft^ tFo+y 

7x^;H*ftS^iHt^ 
ft-a^ffcLTli, 2-H KP+'>tf y v>X 757^1/ 
7-;k 2, 4-+yj7^-;k 3-f7F-W 
77-;HiFk-F, t7i^7-;l/75X 7x77 
-;F7377 h'Jx^7-;F75X N-xf;VJ?l* 
7-;P75X N, N->X^l/X^/-;l/7?X h 
y-f V7°n/V-;iv7 5x 2, 2* — 7 377x77 
-;K 2-757X77-/K 3 -737- 1 -fuA 
y-;K 4-737- 1 -7*£/-;k 4- (2-fcK 
n + 7X77l7) tWJX 2- (2-t:Fn+7if 
tfU^x 1- (2-t;Kn^->if;W tf^^i/ 
X 1- [2- (2-kFn^7Xh^» XT^W tf 
-7^777 tf-7y77x77-;k l- (2-HFnt 
7X-97F) tfny^x l- (2-kFn^>xf/W 
-2-tfny7777 3-tMUSV-i, 2-7n^ 
77^-;k 3 - tfn y 77 - l , 2 - yn^x^Ti— 
;k 8-tFn^nij7x 3-77 77y 77- 
;k 3-Fn/V-;k l -7 77F- 2 -tfn y 7yx 
77-;k 1 -77y 7'yx77-;k N- (2-kF 



n^->xf;F) 77;F73F7 N- (2-hFW>x 
=J-)V) -f 7-3^775 F^M^^tlSo 
[0 113] 73 FfIWf*tLTa, *M75F\ N 
-^fMM75F, N, N-77fM/^75 
F> 7-feF73F7 N-7 77F7-fe F 73 F7 N, N — 
77-?7F7-feF73 F7 7°ntf^;/73F7 ^7X7 5 

[0 114] 73F!I«f*tLTa, 77;F73F7 ^ 
7 7^7 3 F7 vUY5K^*«*nS 0 
10 [0 115] lie, TfH-ISxJ: (B) - 1 T^StlS S 

sttfb^trfr&aff ns i ax a 2 «Fx±^»-r s <r 

[ft 3 5] 

N (X) m (Y) 3- m 
(B)-1 

±SfF> m=K 2Xtt3T?*So MUXBIIHTfcS 
4oT^TtS< - TE-IKS (X) -1~ (X) -3 

20 Txmmw, imm l < immmmm 1-20© 

7;M^a^U i7;FWI!ix-f;HgL<tt 
tFn+7;H^^tii/7 Sfc, Xlstt^g^L 

[0 116] CCTR 300 , R 302 , R 305 ffiliLT 
Kfgft 1 ~ 4 OjtfittXtt^WteRor^UVSTf* 
D> R 301 , R 304 B, StDibT**®^ XBgMl 

-20 l < as^or^+^STf * 

*X tF'n+i'i, x— r;l/S, xxf;H, ^7F7 

m*ixnm&&wzt>&\ r 303 w\ **s^ 

30 ximm& 1 ~ 4 ©aiMfcg L < bttK«© 7;i/+ 1/ y 

STfe«„ R 306 K*i!l~2 0©itil«, 77R« 

XB^tt©7;^;VS7?$»D, tFn+71, x-f- 
;K xx-r/Fg, ^7 F yffl* 1 fcSVHiJSft^A/e^ 

[0117] 
[ft 3 6] 

^R 3M 0-R 301 ] -| R 302. o _ R 30 3 JL R 304j 

oo-i cx) _ 2 
40 r o i 

(X)-3 

[o i i s] (b) - 1 Tgsnsft^anf* 

WKttTBBKM^nSo Fyx (2-7F^^>7F^ 
75 7, Fyx {2- (2-7F^^>xF^ 
y) x^;W 757, Fyx {2- (2-7F^>xF 
+ 77 F^7) x^;W 7377 Fyx {2- (1-7 
F+7ih77) x^;W 75X Fyx {2- (1- 
50 IF+-7IF+7) x^;W 75 7, MJX {2- (1 
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-lh^/nfr» x^;W 75 X F-UX [2- 
{2- xh^-» x^;l/] 

75 X 4, 7, 13, 16, 2 1, 2 4 -^v^^ 
[8. 8. 8] "v^n 
4, 7, 13, 1 8-fh7tW- 1 , 10- 

i>7fii^^n [8. 5. 5] x-rn^x l, 4, l 

0, 13-fh7tW-7, 1 6-v ? 71ftr>'^n^- 
y-^xAfX l-7f-l 2-^7^>-4, 1 -TV 
-15-^>-5, l-7f-l 8-^7^V- 
6, F-yx (2-*;l/5;l/**S/xf-;l/) 75 X HJ 
X (2-7-bh^^x^;!/) 75X hUX (2-7°D 
Vftf^l/tf+fx?-;]/) 75X F-UX (2-^y;l/ 
**~>x^;l/) 75X F-UX (2-YV7f-'J;^^ 
5/x^;l/) 75X F-UX 

;]/) 75X FUX (2-kV^n-Y;b^4-v4-vX-3 L 
)V) 75X N, N-lfX (2-7-bh^^x^;!/) 2 

- (7^F^>7^F3-» F'JX (2 

h^->AiH-W+->xf;b) 75X F'JX 
(2-ter t-7h+y*;Pt-M+yXf;b) 7 
5X hUX [2- (2-tf*y7njp*S/) x^;W 
75 x FUX [2- Wh*S/3t;;l/*-;l/^f-;l/) * 
^i/X^;W 75 X hUX [2- (t e r t -7>^ 
^2/;l/jf^;l/*?-;l/#*S/) xfyF] 75X F'JX 
[2 - (fyy-n^^y/F^^y^/F^/Fy^^ 
i/) x^;W 75 x F'JX (2 -y: F^>#;l^x;l/ 
x^;l/) 75 X FUX (2-ih^«-;Hf 
)V) 75X N, N-ex (2-tFn+yxf;P) 2 

- (y F4^>#;w^;W xW5x n, N-ex 
(2-7-bh^^x^;!/) 2- h+S/3t;;l/*-;l/) 

xW5X N, N-ex (2-kKn+yxf;W 
2- (xh^y*Mx;l/) x^;l/75y> N, N-e 
X (2-7-bh+yx^W 2- (xh+y*Wx 

XW5X N, N-tTX (2-tFn+yxf 
)V) 2- (2-^h+yXh+y*Mx;l/) x^;l/7 

N, N-lfX (2-7-bh^->X^7l/) 2- (2 
-^h^yXh^yAMx;!/) xW;y, N, N 
-ex (2-kFn^yxfiW 2- (2-hFn+y 
xF+y*Mx;l/) xW5X N, N-ex (2 
-7-bF+->xf;W 2- (2-7-bF+yxF+y* 
xWSX N, N-lfX (2-tFD+ 
->x^;l/) 2- [ (y: F^>#;l^x;l/) y h 

XW5X N, N-E'X (2-7-feF^> 
x^;W 2- [ (y: F^>#;l/#x;lO y V^i/fjfrX 

xf;l/75X N, N-ex (2-tFn+yX 
=f-)V) 2- (2-t+y^n*^'>*M-;l/) x-? 1 ;!/ 
75 X N, N-t£X (2-7-bF+->xf;W 2- 

N, N-ex (2-tKD^Xf;W 2- (fh7fc 
F*07;l/7'JM*y3!jMx;W x^7SX N, 
N-t£X (2-7-l!F+yXf;W 2- (f F7HFn 
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7)l>7Vfr**isJ])\<$-)\<) xfjV75X N, N — 
E'x (2-tFn+yxf;l/) 2- [ (2-^yfF 
7tFP77V-3 — ilV) )V] x^;l/ 

75X N, N-t£X (2-7-trh+^x^;!/) 2- 

[ (2-*+VfF7i:Fn77y-3-^;W *4^> 
x^;l/75X N, N-t£x (2-kFn 
3^>x^;l/) 2- (4-kFn^-y7"F^y*M'x 
)V) x»75y, N, N-ex (2-*;l/5;l^^> 
x.f-)V) 2- (4-*;l/5;l/**S/^h*S/*;l/*- 
;!/) XW5X N, N-ex (2 -*;l/5;^+-> 
x^;W 2- (2-*;l/5myiF+y*Mx 
)V) xf;l/75X N, N-ex (2-yF^>xf- 
;W 2- Wh+S/3t;;l/*-;l/) xW5X N — 

(2-kFn+yxfW ex [2- (y YZ-i/ftfrft 
=-)V) X^;W 75 X N- (2-7-bh^^x^;!/) 
ex [2- (y: Y^yftfrR-lV) x^;W 75X N 
- (2-kFn^yxf;l/) ex [2- (xF+y*;V 

x^;W 75X N- (2-7-feF^yxf 
;W ex [2- (xh^y*Mx;W x^/W 75 
y N- (3-eFn^>- l -^ntf;l/) ex [2- 

(y< h+S/3t;;l/*-;l/) x^;l/J 75X N- (3-7 
^F+y-l-T'nW ex [2- (*h*So5;;l/jp 
x^;H 75X N- (2 F^yx^l/) e 
X [2- h+S/3t;;l/*-;P) x^;l/j 75X N- 
7^ex [2- h*S/3t/;]/jR-;]/) x^;W 75 

N-y^ex [2- (2-^F^yxF^y*/i' 

#x;l/) x^;u] 7$y N-y^ex (2-7-feF 

4^>x^;F) 75y> N-x^ex (2-7-feh+s/ 
x^;w 75x N-ygy^ex (2-e^n-r;w-^ 

l/s.f-)V) 75X N-x^;l/ex [2- Wh+'y* 
fr&=.)V**iS) xgyi/J 7 5 X N-x^;l/ex [2 
-iter t-7F+y*Wx;my) x^;W 7 
5 7 FUX (y: h+'>*;l/^;l/^^;l/) 75 X h 
yx (xF+y*;v^-;Wf;W 75x N-y^;v 
ex (y h+S/3t;;l/*-;l/^f-;l/) 75X N-^i/ 
;l/ex (y< h^->*;^x;l/y;^;l/) 75X (3- O" 
x^;l/75X) -i-^i/a5^hy*«l3?7?tS^ 

[0 119] MtcTfe-)SS (B) -2t^ns«^ 
[ft3 7] 
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(±Stf^ Xtttua^HD, R 307 K^»2~2 0 

x— r;i/S, xxt;H, x;py^ 1 Ksi 1 



[0 12 0] B- 2 mtmai., 1- [2 -(/>>- 
^>7h^» x^;W tfnys^x l- [2- (7F- 
^>7h^» x^;W tf^ys^x 4- [2- (7F- 
^>7h^» x^;W tWJX 1- [2- [ (2 
-7h^>xh^s/) 7h^>] x^;W vfnys?y, 

1- [2- [ (2-^b+->ih+-» 7>h^>] x^ 
M tf^yv-'X 4- [2- [ (2-^h^>xF + 
^) 7h^>] x^;W fWJX SI2- (1-tf 
n'J-^W x^;K M2-tf^y ->7i^K 

2- t;i/*y/if;K « 2 - ( l — tf n y s>x 
x^;K 7°nk°^y^2-k°^y^Vx^;k 7-feh + 
^>#« 2 y y x^;K 7 h ^->#lt 2 - ( 1 - 
tfny^x;!/) x^;K 4- [2- (7 h4^>*;l^x 
;kt+>0 x^;W tWJx l- [2- (t-7> 

x^;W ^'Jy'x 4- [2 
- (2-^b^>ib+->*/W-W+-» x^;W 
WJX 3- (l-tfay^x;W 7°ntf;i-7l?7 

3-tf^y>V7 0 ntf:t:/g!7?7k 
y/7ntf^-y^^;K 3- (ftWJ/) 7°n 
tf^yiMv^k 2-^7^-3- (l-ifnys?- 
;k 7ntf^-y^^;K 3 -*;y#y 7 7°ni£;j->'i 
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x^;K 3 -tf^y >V7°ntf:*>«y 
;l/^^;K 3- (1 -tfny v>x;l/) 7°ntf^-yffi2- 
t: Fn^i/x^;K 3-^;l/*y7 7°ntf^-yffi2-7 
•bh+->xf;K 3- (1 -tfny 7ntf^-y 
S2 - t+Vf h 7 1 Fn 77 V- 3 -f;K 3-^1/ 
* y 7 7n tf * yW.7- h7t Fn7;k7y;k 3 - tM 
y i>'7 7n tf^-y^^y j/i>VK 3 y 7 7°n tf 

*y»2-^ h-^x^k 3- (i-vfays?-;l/) 
7°ntf^y^2- (2-^b*->ih^» x^;k 3 
10 -t;l/*y 7 7ntf^y^7'^;K 3 - tf ^ y i>V 7°n 
tf;j-;/gh>7n-v^>;k a- (1 -tfny^x;!/) 7 
^-y-7fP7?bX 0 - tf < y -7V - y - 7f- 
P^hX ?-Wjy-5-^l/D7^hX 1 

-tfny^^S^^^K tf^y •/ysi^ik ^ 
;v*y7SiM^/k ftt^'J/SS^^K i- 

tf n y -7x ;l/BISx ^;k 'J/Sl2-^h^> 
[0 12 1] gfc, HKS (B) -3~ (B) -6T8 

sns->ry g*3tyffig{fc£4fc*i£fiirr § c t t? % 

20 § 

[ft 3 8] 



( x t N i R308 - cN ) m 




(±Stf, X, R 307 , m\ZwM<OW*), R 308 , R 309 

nitLTm-ximmvfcmm 1 ~ 4 owmvffih 

[0 12 2] ^77g^t?tMS«, 3- 
(i^xW5/) 7°nif^7^hy;K N, N-tTT, 
(2-CFn^>xf;l') -3-7577°nif^7xh 
y;K N, N-tfX (2-7-t!h^>xf;W -3-7 
5 7 7°ntf^7^hy;K N, N-tfX (2-t^S.)l 
**zs3i?)l) -3-7577°nif^7xhy;K N, 
N-t£X (2-7 h^i/x-^;!/) -3-7377ntf;t 
7xhy;K N, N-t£X [2- Wh^h^-» 
x^;W -3-7577°ntf^7xhy;K N- (2- 
•>7/if;W -N- (2-7 Y*S/x.f-)V) -3-7 
5 7 7°ntf^7»7^;K N- (2->7/xf;W - 
N- (2-CKn^>xf;V) -3-7577ntf^>- 
H7^;k N- (2-7-bh + ->xf;W -N- (2- 
•>7/xf;W -3-75 7 7°ntf^7»7^;K N- 



(2->7/xf;W -N-x^;l/-3-7 5 7 7°ntf 
jjV-hU;k N- (2->7/xf;W -N- (2- 
Fn+yxfW -3-75 7 7°nk°^7xhy;K 
N— (2-7tF^->xf;V) -N- (2-^7/xf 
>V) -3-7577°nk°^7xhy;K N- (2—>7 
/xfW -N- (2-*;l/5;^^^>x^;l/) -3- 

40 7577°nk°^7xhy;K N- (2->7/xf;W 
-N- 12-7 h+i/x^;y) -3-7577°ntf^7 
^hy;K N- (2-i/77xf;l/) -N- [2- (7 
h^F+-» x^W -3-7 5 7 7°ntf^7-h 
y;K N- (2->7yxfW -N- (3-HFD + 
*y- 1 -7°n tf;l/) - 3 -75 7 7°n \£t/~ F V ;k 
N— (3-7-t?F^>- 1 -7°ntf;k -N- (2—> 
77x^;ly - 3 -7577°ntf^7- h y ;k N- 
(2->7yxf;W -N- (3-*;i/5;i/**'>-i 
-7°nH;l/) -3-7577°ntf^7-hy;K N- 

50 (2—>77xf-;l/) -N-fh7t;Fn7;l/7y;l/- 
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3-7577°ntf^7-hy;K N, N-tfX (2-f 

;V75/7-bh-hy;K N, N-t£x 

5/x^;l/) 75/7-bh-hy;K N, N-tTX (2- 

7-trh^->ifW 7577-bh-hU;K N, N-tT 

x (2-*;V5;^+v'x^;i/) rsyr-trh^h'j 

;K N, N-tTX (2-* h^->x^;l/) 7 = y7-bf- 
xMJ;K N, N-tTX [2- (y h^>y x 
757 7-bh-hy;K N->-7y y g L ;^-N- 
(2 -y h^>x^;i/) -a-r^sfuvxym*? 10 

;K N->7/7!f;l/-N- (2-hFn+->xf;l/) 
-3-757 7°ntf^>^^;K N- (2-7-feh* 
i/x^;l/) -N-^r7^^;l/-3-75y7°nkf4-y 
ffiy-^k N-v^yy^-N- (2-tFn+yi 
7577-bhxhU;K N- (2 -7-b h+vx 
-N- (v^yy^W 75yr-bhxhU;K 
N — >7y y ?-;]/- N - ( 2 - W+yxf;l/) 
75/r-fehxhU;K N-i/7/^f;V-N- (2- 

f-fl'-N- [2- W h+y^ xf-;H 757 20 

7-bhxhU;K N- &T/*?)V) — N— (3-fc 
FD+i/- 1 -7ntf;W 7577-bhxhU;K N- 

(3-7-bh+i/- 1 -7°ntf;W — N— oryy«^ 
;W 75y7-bhxhU;K N-^/^f^-N- 

(3-*;l/5;l/**'>- 1 -7°nif;W 75/7-trhx 
hu;k n, N-trx o>ryy^;w r = yr-thx 

MJ;k 1 -tfnU>> - y7nif4-yxh U;K 1 -fc^ 
U i/'VT'o \Z*J x h u ;K 4 U >7°n fc^y 

xhU;K 1 -tfnU^yr-bhxhU;k l-tf^U 
->"V7t hx h U ;K 4 U ^7-fe hx h y ;k 30 

3-^x^;l/75y7°nif^^>7yy^;K N, N 
-t£X (2-CFn+->xf;V) -3-757^^ 

yffii^ryy^K n, N-trx (2-7-th+yxf 

)V) -3-T3./*fu\£*yMisT/*J L )\', N, N — 
IfX (2-*;l/5;l/*^>xf-;l/) -3-r577°Dtf 
•*yW£/7 / *<f-^ N, N-tTX (2-^b+>'Xf 

;W -3-75yy°nif^^>7yy^;K n, n- 

£X [2- Wh+Wh^) X^;W -3-7 = 7 
7°n tf * yffii/77 y f-;K 3 - s?xf-;l/7 5 y yn tf 
tya2->7/xf;K N, N-tTX (2-tFD+ 40 



i/x^;W -3-r = y7°ntf^-y^2— >77xf- 
;K N, N-tTX (2-7tF+->xf;V) -3-75 
yyntf^yffi2-i/7yx-^;K N, N-tTX (2- 
* i^m^-iy^iV) - 3 - 7 5 7 7° n tf ^- yffi 2 - 
■>7/xf;K N, N-tTX (2-^b^>ifW - 
3-75yyntf^yffi2-i/7yx-^;K N, N-t£ 
X [2- WF^>^F^» x^;l/] -3-75y7° 
nt!*>«2-- y7yx^;K 1 -tfnys^yntf* 
y^>7yy^;K 1 -^v^y/u^ym^r/ 
y^;k 4 -wfrvv/vvxyms/y 1 
-tfnijy'yyntf^^2-i/7yx^;K 1 -tf^ 
'J iyy7°n tf#;y&2 ->7/xf;K 4 -t;l/*U > 
7°n If* Vi2->7/x wMgsns. 

[0123] ±tmm-mt^(Dm^mii, wm^m 1 
swwcfti/ro. 0 0 1 ~i ommm, kkh 

0. 0 1-1 S«^T-£So E^Stf 0. 0 0 1 
[0 12 4] Mfc, *?M©^Xh*fflfc«, 

K=c-cooHTf^nss*wrsft:^ft (#» 
H) *E£fs ^frtc^c-cooH 
T^stisafc^-r sfb^a lt«, M^a~Tt2 1 P 
1 1 Mfrzmiznz 1 ax& 2 myL±<Dtt&ws*& 

V\ #/j5c#©El^ <fc tK k>"XFOP E D ggfttf fa 

[ I P] TEHfiS (A 1 ) ~ (A 1 0) TfiSSftSfc 
^#j©7xy-;H47j<^S©7j<*JI?©-^xa^^ 
— R 401 - COOH (R 401 BKS»1~1 0©BllttX 
ti^e«©7;^lxya) tciDM^LTftD, 
?*©7xy-;l/tt7j<KS (O t^C-C00H?g 

snsa (d) Mtw^c/ (c+d) =0. 1 

~1. 0T?fe«ft^#J o 
[IIP] Tf2-)SS (A 1 1 ) ~ (A 1 5) ?gsn 

[0 12 5] 
[ft3 9] 



(32) 
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(OH)j 
R* 



ll^V^l (OH) t2? C = \C /= ><( OH >t2 



(OHW=\J_/=V(OH) t2 

R 402 s2 \_/prv_y R 402 s2 

A3 



(OH) t2 ; 



(OHWT\ /^(OH) t2 




(OH) t2 




[0126] (±3*, R 408 a, TkHM^xa^^ 
s^f 0 r 402 , r 403 a, ffifiLT^n^tukilg 
KHiS i ~ s ©Bii^gL < a^««©7;i^ 
a, xa^ma i ~ s (Dmmm l < itftm&rw 
-jim^tv r 404 a, zrum?, Kfssu-s©* 
il«gL < a^««©7;i^g, KHiS l ~ 8 ©«« 
fSKa^ttor^-m xii- (r 409 ) k- 
COOR* s (r* a?j<fgM?xa-R 409 -COOH 
ktt0XttlT'65„ ) JkTTstc R 405 a, - 

(ch 2 ) i- (i B2~i o©stS[TfeSo ) , sua 
6~i o©ry-L-yS, *;i/#-;i/S, x;i/*-;i/ 
a, «M?xa5iHM?^-ro r 406 a, KHiU 
~i o<D7fo*i'i/m, kis6~i o©ru-p> 

& jt;;l/#-;l/a, x;l/*-;l/S^ IMKM?Xa6ftftJg 
?^/^to R 407 «, *SIM?, K^ai~8©Bil« 
gL < tt#tett<£>7;i/*;i/g, KISS l ~ 8 ©*il«3g 



A1Q 



i?ti/c7 i-;HgL < a^^^^a^fo R 409 

a, o©aii«xa»K«©7;^uys 

*,TxTo R 410 a, ^ai~8©Bil«g 
L < a£*«©7;l^;l/§, j^HS l ~ 8 ©Bil«gL 
< a^««©7;Hr-;l^ xa-R 411 -COOHS 
R 411 a, MU~i o©Bil«xa^K« 

OXaiTafeSo si, tl, s2, t 2, s3> t 
3, s4, t 4i^n¥ns 1 +t 1 =8, s2 + t2 
= 5, s 3 + t 3 = 4, s4 + t 4 = 6$rrfSU fro 

?&ir?££ 0 KttS (A 6) ©{fc£fcf£M¥i9#? 

Si, ooo~5, o o o t^saTa&So a as (a 

7 ) ©{ta-^SSTt^?* 1 , 0 0 0-1 0, 0 0 

out 
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[ft 4 0] 

(OH) t5 ^=\ f /=V(OH )t5 (OHk-^VR^COOH 

A11 COOH A12 
(CH 2 ) h COOH 

ccr 




[0 12 8] CJtStf, R 402 > H 403 , R 4U «, ±!B 

^fo s5, t5H, s5^0, t5^0T\ s5+t 
5 = 5*SIS'rS»T*So h' ttOXttlTfftSo ) 
[0 12 9] *fi$c^£LT, mWtaTffi-HSSA I 



-1 4MA I I -1-1 OTJ^SnSft^f** 



[0 13 0] 
[ft 4 1] 



30 



(34) 
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[0131] (±3*, R ' ' a/KSM^xacHzC «<d«^t 0 ) 

OOHl^U M^iK^^TR' ' ©10-10 [0 13 2] 

OW/ottCHzCOOHlTSS. a, K«±fBfc|S] [ft4 2] 



(35) 
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/=\ CH 3 /=x =. CH 3 =. 




[0 13 3] ±fH^?rtfC=C-COOHT-^ 
[0 13 4] ±K#?l*!fc:=C-C00HT?3*SftSg 

^tsftia*©Mra»^ ^-xwaif i oomswc 

WfSKttO. l~3SfigP, H«?$L<ti0. 1 
~ 2 MISPTSSc 5 «SSP«t D ^ t t^X h #1=1© 



[0135] #fgHji<Di^xhtfWc«, 
t l t r -b f- \y yr )]/ n ~)immfo*m&t s c t # ? 

T-t^by7';l/3-;Hi*f*tLTa, TKHfiS (S 
1), (S2) ^SnSfeO^ltffiffltScttf 

[01 36] 
[ft 4 3] 



R 504 502 



6-(CH2CH 2 0)yH H(OCH 2 CH 2 ) x -6 6-{CH2CH 2 0)yH 
SI S2 



lES^U 0^X^30, 0^Y^30, O^X + Y 
^4 O^itSTSo ) 

[0 13 7] 7-b^L-y7;l/3-;Hf*f*tLT»$L 

t-7-fy-/i/6K +f-7^y-;V8 2, -9-- 

7^7-;H 0 4, ^-7^7-;H 04E, 

y-;n 0 4H, if-y^i j-)\s\ 0 4 a, ^-7^/ 

-il/TG, ^-7^y-;PPC, ^-7^7-/M4 
0, f-7^/-;H6 5, f-7^/-;H8 5 (A 



Inc. SO , ^-7W/-;l/E 1 0 0 4 (Hffft¥ 

[0 13 8] ifer-b-^L-yr^n-^ff 

Uv^X MgjjScft 1 0 0S«%cf0. 0 1- 211 
%, iWSKIiO. 0 2~lll%TS5 o 0. 0 

[0 13 9] «|Ol/-^WR(cH, ±iH$#fiW 



(36) 
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[0 14 0] HS^HtSIfcl/Ttt, #-f*ytt©&©^ 

W;l/7$ytW F, ^-7Mn7)l/WE0(t 
^7yIt;v*7>'nwySft^if*W5n5„ 

Mi(f7n7-F TFC — 4 3 0J , TFC-4 3 1J 

(^•ftitffi^xy-x^±§u) , t-7ny r s i 

4 1 j , rs - 1 4 5 j (.^?nt>mm?i±W) , a- 

TDS-4 0 1 j , TDS-4 0 3J, TDS- 

4 5 l j (v^-fnfe^+visasD > *#yry* 
TF-8 15 1J (7cB*^y^iHatO , rx-7 

0-0 9 2J, TX-7 0-0 9 3J (Vf ftfcftStft; 
D7-K TFC-4 3 0J (SSXU-xAftg) , 

rx-70-093j (ft spinas) ^ w £ n 

So 

[0 14 1] ^OL/^XWfi^ffflLTAJ-y 

<r s k a, u v ?*y y ■< -mmm lt 

X^yn-r^y^©#?£TlJ¥^0. 3-2. 0 p 
mbKZ&SimipL, £tl**y F7°b-F±T6 0 
~18 0°C, 1~10#H, »SL<tt80~l 50 

°c, i~5^H^u^^fSo ^T@w©7^-y 

L, K r FXHA r Fl+^lz-f-^Dti 1 ~ 1 
0 0 m J / c m 2 gfi, !f$L<li5~5 0mJ cm 2 

sa t a s «t a icisim * y h 7° L- h ±T 6 0 
~ 1 8 0 °C, 1-5 ^H, jff^L<tt80~l 5 0 °C, 

l~3^XhX7X^-»^-7 (PEB) f 
5„ Htc, 0. 1-511%, »£L<«2~3S»°/o 
fh^^Wyt-^AtiFn+i'F (TMAH) ^ 
©7;l/*U7]<!§«©ffi««*ffl(/\ 0. 1~3#B, » 
SL<ao. 5~2#H, SM i p) ffi, ^f;p 

(puddle) S, X7"V- (s p r a yj &^©# 
tc «fc D Sftf S £1 1 tc «t D SSS±tc g W© / <2 - V# 

So 

[0 14 2] 

^fiScM 1 

2 -^y- 2 -7i-;i/xW7y^n^y^^7 
9 7 g (o. 0 2 5t;W fchn^^y9. 5 g tcj§ 

»Lfe 0 fh7t:Fn^7xy2.2g (0. 0 2 5* 
)V) ^fiTiSftlL, £©$$^ST2(mfML/c„ 



SJS©«ftiDSfS»0ftL/c o 7j<7 OgfcvX^ 
;l/x— r ;F5 Og^JO^THff^J^SL/co tR/I^Tt" 
SLTSE'y*xf;H-f;I/5 Og^rtoitTgfrffL, II 

X7 y;i/;t n 7;F^;FX;F* W 5 F fc © y 5 

[0 14 3] 2-^-^y-2-Xx^;l/X7 1 ;F7 1 7->^ 

D^y^^7i tfx (7^-7;Vtnxf;l/X;V*x 

±fH©2-^y-2-yx^;i/x^;^7->^n^y 
^->7^7n5 K*»ffK»«:ifX (A-7Wnxf^x 
-Y5F9.5g(0. 0 2 5W) ^riu^St 
/a«W»HL/c 0 cOi«y^nn^^yi oo 
g^ffl^TffltHLfco #«/I£:7k5 0gT4|Iia?#fL, W 
mm*v-$ U x?r #U-*-T?W8l/rifcWft l 5 
g ^#7c 0 L©«^Eyxf)l/x-r;H Og^rin^T 
ISJlft^, ISH*«I±?>ii, faiLTfifeilg.fi 1 3g 
**fc„ 1R^6 6% 0 
[0 14 4] fffen^V^l/OTOF-MS^^ff 
o/Co aiJSSB^K ratos Kompact Pr 
obe MALDI-TOFMS, l^y 
©£'*>£>©;tl03«I±fc5 k V, RM&FJiCeo, 
ItTIto/Co M-l*y£ LT2 0 7. 3©Sf»tf-^, 
3 7 9. 9©HH'*yt!-^*^6ru MtWXM 
l±2-**V-2-7z.-)l<X.?-)}s?-7>">V^y%- 

*7A£-&, m^tyimx (A-7;Vtnxf;Vx;l' 

[0145] I R t 1 H-NMR ©77ftTiSJIttTf2©iI 
DTfeorco 

I R (ffjg) : v = 3 0 7 7 , 3 03 1, 2 97 5, 
292 9, 1687, 159 8, 158 3, 1452, 
1 4 3 0, 1 3 8 6, 1 3 5 1 , 1 3 3 2, 1 2 3 0, 
1174, 1141, 1083, 995, 975, 90 
6, 8 8 3, 7 7 5, 7 5 5, 7 4 0, 6 8 4, 6 4 
0, 6 1 3, 5 6 8, 5 3 6, 5 2 4 c rrr 1 1 H-NM 
R (3 00MHz in CDCh) : 6 = 7. 6 1 
7-7. 6 6 6ppm(Ha, 1H, HSUl) ,7.4 
24-7. 482ppm (Hb, 2H, 3 SS) , 7. 
911-7. 935ppm(Hc, 2H, ^SS) , 
5. 1 1 7 p pm (Hd, 2H, -MW , 3. 4 7 3 
-3. 720ppm (He, 4H, %WM) ,2.25 
6-2. 500 (Hf, 4H, ^MM) 
[ft 4 4] 




[0 14 6] #^M2 

2 -Ir^-V- 2 -7ix;l/xf;l/f7-y7n^y^x7 



(37) 
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71 

±!B© 2 -^-^V- 2 -7x^;l'Xf;Vf7->^n^> 
^z»)A7n5 F7j<!§«tc;E~x O^-yvktn- n -7 
3-)lX)l*-)V) K 1 4 . 5g (0. 02 5t;V) £r 
itl>L a t WKfcftfftK Lfc„ c ©iftK&fcs;* n n * 9 
y\ 5 0g»tifflLfe. WS/I*7i<8 OgT'4[elr5t 

H 1 3 . 5 g^rff/co IR* 6 8 %f#5>tl/c^V7°;l/©T O 
F-MSSMfffcfrofco i^VtLT2 0 7. 3 OR 

«tf-^, 579. goHK^yvf-^j^sn, HK 
*y<DK.ni± 2 -tf^y- 2-7i-;Hf;bfr->^ 

-n-^;i/x;i/*-;W -f5K©flt-g(Lft„ 

[0 14 7] I Rfc'H-NMRO^^tfflBSttTIEOjl 

I R (ff H) : v = 3066, 3043, 3023, 
2966, 2921, 1685, 1598, 1583, 20 
145 2, 143 0, 1386, 135 9, 132 6, 
129 0, 125 7, 1214, 1197, 115 3, 



72 

106 2, 1035, 991, 88 7, 87 5, 80 
6, 738, 721, 701, 688, 651, 63 
6, 615, 595, 576, 536, 512cm 1 
1 H-NMR (3 0 0MH z in CDCh) : 5 
= 7. 6 1 7-7. 6 6 6 ppm(Ha, 1 H, Hi 
II), 7. 424-7. 482ppm(Hb, 2H, 3 
Wg) , 7. 911-7. 935ppm(Hc, 2H, 
, 5. 117ppm(Hd, 2H, -~WM) , 
3. 4 7 3 - 3. 7 2 0 ppm(He, 4H, 
II), 2. 256-2. 500 (Hf, 4H, 

[ft 4 5] 




[0148] mmm 

TIBST^SnSX^tf-tfA^ 3-F-72JS (P 
AG 1-9) tco^T, IsVZhteLltlBHDj&B&Xfm 

[0 14 9] 
[ft4 6] 



30 
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£f 2 cf 3 ^ cf * 




(PAG 4) 

CF2CF2CF2CF3 



C 1 ^CF^CFa |>S iF2 2 CF 




(PAG 11) (PAG 12) 





[01 51] ^SSM i~40 h ©M*tt©!Wffi 

±ES?^*nsx;i/*-'>A& (P 

AG 1-9) ttm^MtLT, SrcTfHST^SnS 
iH'JV- (Po 1 yme r 1-2 6) £^-X«fitfcL 
TfsOTU TiEST^SnS^MM (DRRl- 

fc^C-COOHT^SnSSfc^f Sffc^ffef (ACC 
K 2 ) fc^fc^f ffljSf F C - 4 3 0 (ftS: 3 M*t 

S) 0. 0 is«%£#€?g®mc^»LT^xh# 

f^ll^U Mt^fifiSc^O. 2fim©7 : -7ny(|| 

mm) «7-f;^^^-•^itJfi'rs^l^:^c«J:D^ i^xh 

[0 15 2] 
Cft4 8] 




[0 15 3] 



[ft4 9] 




[0 15 4] 



[ft5 0] 



(41) 
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[ft 5 1] 
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(ACC 1) 




[0 15 8] A r YWfgffiM 
#UV-1~1 8WftUi>'XhlCOTOiA r F 

Gfcgl 9 3 nm) K)fc*ff o^fco >"J3yli±tS 
*fM!?§?« CfTWttAR 1 9) ^'MflJU 2 00 
ST 6 0#fS^-*LTm&L7tMSih§t (8 2 nm 
ID?) SSLLKl^x y^u 
* v h Y Itm^T 1 1 0 °CT 6 0 #fS^- * U 
3 0 0 n mllff© P>> - X h H*fN5 Life, C fl* A r 

A=0. 5 5, oO. 7) ^fflt^TWcU HOW 
9 0#W^-? (PEB) £r#SU 2. 3 8il%iDf 

h 5 ^ f-f^y vt- ^AtFn+-> KO*i§?S"P 3 o # 

Hil#^To /c„ h ©fMffi«, 0 . 2 0|im©^ 

lV-y<D*74 V7VFX^-X^l : 1 TfjjWftfSKJt 
(Eop, mj/cm z ) tU, 

/J^ffl ( M m) ^fML/X h ©MtS t Lx IrI UilTt 

i©^>7yKx^-xi : i o (omm^mmfem 

ftLT, 7fr--7m<DWffifr 6 BHjBI80»IB*5 I (/ v /cfi 

rx) tL/c 0 s/c, 9iv-f=7<< y^mam^u 

7^VX'y> ; 77*XfcLfe„ 1 K35fo 

[0 15 9] K r FRftSgfififfl 
*°'JY-1 9-2 6»/cl/^XhE^TttK r F 

(?SS2 4 8 nm) KJ&fcff-afco i/'JnyiilKS 
IffSltMiSrS (7'Ja-7-WiyX?iSD U V - 3 
0 ) ^M? U 2 0 0 ST 6 0 * LTfffiSc L/c 

JxIfKlhSl (5 5 nmBfW) SSLb£l^Xhjg?££X 



(DRR 4) 



tfyo— f^y^U *-yh^-h»Ti oo°c 
T? 6 O^M^-* U 4 0 0 n mlfOl/y'X Hl^ft 
j£Lfc 0 Cft^K r FltyYl/-f-X+tf- (x 
3 y?±fi S203B, NA = 0. 68, s = 0 . 75) 
£ffl^T&ftU 1 10W9 0#|^ (PEB) 
fcfifSU 2. 3 8%©-r h^T^riAE-x^AliKn 

30 ffiti, 0. 1 8 /jmOW-^07-fy7y FX^-X 
* 1 : 1 TMi'T5R7 I ca*HjaR7 I c« (Eop, m J 
/cm 2 ) t LT\ dCRTtrntCfc^j-S^ItLTl/^^ 

-fyry Fx^-xoi/j*i (/im) ^ifffiyyxh 
ojSftfifcU iU*«i07-i'y7yh , x^-xi : 

w&mtmmtt witmt, amy ^-yt ffi*/ < * - 

y©^tffiM (I/G/W7X) tL/t 0 9fb-7 
uynm ii^MS u 7^yx7y"77*x^Lfc„ 

40 [0160] &U/X h ©fifiScS^IWffilSH^S 1 £^ 

pgmea : ^ntf yy^yn-;Wf;n- r;V7-tr 

c y ho : y^n^/y 

PG/EL : PGMEA70% tfLffix-^;!/ 3 0 

TBA : hU7^75y 
TEA : hyx^/-;l/7Sy 

so tmmea: hyx^h^h^-yxf;i/75y 
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TMEME A : WX* h^>ih^ h+->x^;l/ 

AAA : MJX (2-7-bh + ->xf;l/) 75V 
AACN:N, N-liX (2-7-bh^>i9 L ;l/) -3 
-7 5 7 7°ntf^7-hy;l/ 



[0 16 1] jttSM 

ittSofcft, TiaST^nsx;!/*^^^^ (pag 
io~i5) iz-d^t, isVxwcLrcmv&SRxfm 

[ft 5 4] 



(PAG 10) (PAG11) 

o p 

0 "0 



3 O^ 0802- ^^ O^ os 



OS0 2 -C 8 F 17 r"OS0 2 -C 4 F 9 



(PAG 15) 



[0 16 2] Jt«Ml~6 

±ies"P^snsx;i/*-^Affi (pag i o~i 5) 

P«U ±!2^«A r F^^nXfy^-TlS 

fttftWB8IS£*S3fc:^'r < , 
[0163] *K 2&tf3©eS«tt)x *«WOUS? 



[0 16 4] 
[0 16 5] 

[*1] 



30 
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87 88 





mm 






(••SB 


mm 


mm 

(mJ/nm 2 


«** 

Urn) 


I/G 
Tnm? 


(nm) 


1 


Polymerl 
(80) 


PAG1 
(1.5) 




TBA 

(0.10) 


D GMEA 
(480) 


35.0 


0.15 


25 


5.0 


2 


Polymerl 
(80) 


PAG2 

(1.5) 




TBA 

(0.10) 


PGMEA 
(460) 


31.0 


0.15 


29 


6.0 


3 


Polymerl 
(80) 


PAG3 
(1.5) 




TBA 

(0.1C) 


PGMEA 
(480) 


28.0 


0.15 


35 


6.3 


4 


MET 


(1.5) 




TBA 

(0.10) 


PGMEA 

(480) 


45.0 


0.15 


20 


7.2 


5 


Polymerl 
(80) 


PAG5 

(2) 




TBA 
(0.10) 


PGMEA 
(480) 


42.0 


0.15 


19 


8.2 


6 


Pol ymerl 
(80) 


PAG6 
(2) 




TBA 

(0.10) 


PGMEA 
(480) 


50.0 


0.16 


12 


8.5 


7 


Polymerl 
(80) 


PAG7 
(2) 




TBA 
(0.10) 


PGMEA 
(480) 


5O.0 


0.16 


29 


8.5 


8 


Polymerl 
(80) 


PAG8 

(2) 




TBA 

(0.10) 


PGMEA 
(480) 


50.0 


0.16 


35 


3.6 


9 


Polymerl 
(80) 


PAG9 
(2) 




TBA 

(0.10) 


PGMEA 
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